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Abstract 

Background: The 2012 WHO guidelines recently recommended the 2 – step strategy in managing pediatric cancer 

pain. There is little experimental evidence to support this practice. 

Objectives: To describe characteristics & causes of pain in department of pediatric oncology in South Egypt 

Cancer Institute, to ascertain the effectiveness of WHO analgesic ladder in these pediatric cancer patients & to 

address side-effects occurred under treatment with opioid therapy in accordance with step 2 & 3 of the ladder.  

Methods:  During 30 months duration from (1 Jan 2011 till 30 June 2013), A prospective study was conducted on 

pediatric cancer patients who complained of pain & fulfilled all the inclusion criteria for enrollment in this study. 

Data collected were: patients' demographics, pain characteristics & pain intensity scores.  The 1st 24h average 

intensity pain scores after change of pain therapy & reduction of > 30 % from their initial levels were used to 

calculate the adequacy of pain control.  All patients who had persisting pain after treatment with step – 1 

(paracetamol) divided into 2 groups: "group 1" received step – 2 (tramadol) & "group 2" moved directly to step – 3 

of WHO analgesic ladder (Low dose of morphine). 

Results:  The study included 133 pain cycles comprising a total of 1028 treatment days.  Step – 1 analgesia was 

effective in 50.6% of all documented treatment days, while Step – 2 analgesia was effective in 17.02% of all 

documented treatment days and Step – 3 analgesia was required in 23.6% of all documented treatment days.   After 

failure to obtain adequate pain control on non-opioid analgesics, it was found that median average intensity pain 

scores in the 1st 24h after administration of low dose morphine as a two-step strategy (step – 3) was 1.33, which 

was lower compared to those obtained after tramadol therapy (step – 2), which was 3.33 and the difference was 

statistically significant (p value = 0.002).  Adverse effects which included somnolence, constipation, nausea &/ or 

vomiting and pruritis were found to be less frequent in weak opioid drugs compared to strong opioid drugs and 

these differences were statistically significant (p value < 0.05). 

Conclusions:  Efficacy of WHO analgesic ladder was ascertained in managing pain in children with cancer in our 

department.  Disease-related pain was the most frequent cause of pain cycles and somatic type of pain was the 

most frequently occurring type.  Use of low dose morphine in a two-step strategy was associated with lower pain 

scores, fewer drug changes for pain therapy when treatment was initiated & shorter duration of pain, but associated 

with more frequent side-effects than the conventional three-step WHO ladder. 

Keywords: Analgesia; Cancer; Children; Oncology; Pain; WHO ladder 
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Introduction 
It is rather the rule than the exception that pediatric 

oncology patients have better survival rates than their 

adult counterparts.  In children with cancer, the need for 

pain control arises mostly during curatively aimed 

antineoplastic treatment   [1] 

In Egypt, Palliative Care and cancer pain control are 

at an early stage of development.   Very few services are 

available [2];[3], and there are many barriers to be faced, 

such as limited opioid accessibility and availability for 

medical use [4]; [5].  

The WHO Cancer Pain Ladder, designed in 1986, is a 

step-by-step approach to the treatment of cancer related 

pain [6]; [7]; [8]; [9].  The WHO ladder states that non-

opioids (Paracetamol & NSAIDs) should be administered 

first, followed by weak opioids (Codeine) and then, if 

required, strong opioids (Morphine) [10].    While the use 

of non-opioids for step I and “strong” opioids for step III 

is widely accepted, the clinical usefulness of the “weak” 

opioids (or “step II” medications) in the management of 

cancer pain has been challenged [11]. 

The WHO principles of pain management [12] have 

recently been updated and replaced by the 2012 “WHO 

Guidelines on the pharmacological treatment of persisting 

pain in children with medical illness” [13].  The 

following four pharmacological principles need to be 

applied to achieve good analgesia with cancer:     [14] 

 Using a two-step strategy (“by the analgesic ladder”) 

 Dosing at regular intervals (“by the clock”) 

 Using the appropriate route of administration (“by the 

appropriate route“) 

 Adapting treatment to the individual child (“with the 

child”) 

However, as new data emerges on the safety and 

efficacy of tramadol or other alternative intermediate 

potency analgesics for the management of persisting pain 

in children, the two-step strategy may be revised [13].  

Our aims are to describe characteristics & causes of 

pain in department of pediatric oncology in South Egypt 

Cancer Institute, to ascertain the effectiveness of WHO 

analgesic ladder in these pediatric cancer patients & to 

address side-effects occurred under treatment with opioid 

therapy in accordance with step 2 & 3 of the ladder. 

 

Patients and Methods 
Sample and settings 

 During 30 months duration from (1 Jan 2011 till  30 

June 2013),  following  informed  consent,    a 

prospective study was conducted on pediatric cancer 

patients attending inpatient service at pediatric oncology 

department at South Egypt Cancer Institute(SECI)/ Assiut 

University, who complained of pain & fulfilled all the 

inclusion criteria  for enrollment in this study.  

 Inclusion criteria for enrollment were all new cases of 

pediatric cancer patients whose age from 1 year to 16 

years, diagnosed with hematological malignancies or 

solid tumors from the time of diagnosis throughout the 

period of treatment & those who experienced persisting 

pain caused by disease, inflammation or caused by 

anticancer treatment.  

 Patients complained of procedural pain, or presented 

with post-operative pain, chronic complex pain or 

patients who were disease free survivors after finishing 

treatment, all were excluded from this study. 

 

Pain measurement 

For children aged 1 to 7 years, we selected the FLACC 

scale [15].  For children older than 7 years up to 16 years, 

we used the 0-10 Wong-Baker FACES pain scale (self-

rated tool) [16].  

. 

 

 

WONG-BAKER SCALE: 
Initial Instructions: Explain to the resident that each face is for a person who feels happy because he or 

she has no pain (hurt) or sad because he or she has some or a lot of pain . FACE 0 is happy because he 

or she doesn’t hurt at all. FACE 2 hurts just a little bit. FACE 4 hurts a little more. FACE 6 hurts even 

more. FACE 8 hurts a whole lot. FACE 10 hurts as much as you can immagine, although you don’t 

have to be crying to feel this bad. Ask the resident to choose the face that best describes how he or she 

is feeling. 

 
Figure (1): Wong-Baker Scale* 

* Wong DL, Hockenberry-Eaton M, Wilson D, Winkelstein ML, Schwartz P. Wong’s Essentials of 

Pediatric Nursing, 6/e, St. Louis, 2001, P. 1301. [16] 
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Table (1): FLACC Scale** 

Category 
Scoring 

0 1 2 

Face No particular expression 

on smile 

Occasional grimace or 

frown, withdrawn, 

disinterested 
 

Frequent to constant 

quivering chin, clenched 

jaw 

Legs Normal position or 

relaxed 
 

Uneasy, restless, tense Kicking or legs drawn up 

Activity Lying quietly, normal 

position, moves easily 
 

Squirming, shifting back 

and forth, tense 

Arched, rigid or jerking 

Cry No cry (awake or asleep) Moans or whimpers; 

occasional complaint 

Crying steadily, sreams 

or sobs, frequent 

complaints 
 

Consolability Content, relaxed Reassured by occasional 

tourching, hugging, or 

being talked to; 

distractable 
 

Difficult to console 

** The FLACC: A behavioral scale for scoring postoperative pain in young children, Merkel S., and 

others. Pediatr Nurse 23(3):293-297, 1996 [15] 

 

 

 

 

Data collection procedures  

The study included documented pain cycles in enrolled 

patients; a pain cycle was defined as a single patient's 

uninterrupted documentation. Each pain cycle was 

documented in specially designed forms; the forms 

contained different categories regarding the location, 

type, quality and cause of pain.  A list stated the most 

frequent adverse effects of an opioid therapy and side 

effect severity (none, slight, strong) was included for 

daily checkup, daily pain scores, pain therapy used, 

effect of intervention on pain scores and reassessments.  

All data from the pain documentation forms were 

transferred into a spreadsheet (Excel 2007, Microsoft 

Corporation, USA). Data collection methods primarily 

relied on interviews and observations.  Scoring of pain 

intensity was performed by our resident physicians 

through interview with the child. 

 

Pain treatment methods 

 All patients who had persisting pain after treatment 

with step – 1 (paracetamol) were divided into 2 groups: 

"group 1" received step – 2 (tramadol) & "group 2" 

moved directly to step – 3 of WHO analgesic ladder 

(Low dose of morphine).   

 Transdermal fentanyl patch was decided to be used 

as a rescue for pain cycles whose adequate pain control 

wasn't achieved after tramadol therapy, or as a good 

alternative to low dose morphine if dose limiting side 

effect had occurred.   Fig. (2) 

 

 

 

 
Fig. (2): The Study Design 
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Data analysis 

 All statistical analyses were performed using SPSS 

(Statistical Package for Social Sciences) version 20 for 

Windows.  Descriptive and inferential statistical method 

was used. For all statistical tests the threshold for 

statistical significance was set to p= 0.05. 

 

Results 
Patients' demographics 

 The present study included ninety-four patients.  

Their mean age was (7.60 ± SD 4.521) and their median 

age was 6 years (range: 1–16 years).  Fifty-four patients 

(57.4%) were males and 40 patients (42.6%) were 

females.   Of the 94 patients, 63 (67%) were diagnosed 

as one of hematologic malignancies and 31 patients 

(33%) were diagnosed as solid tumors. 

 During 30 months duration from (1 Jan 2011 till 30 

June 2013), 133 pain cycles were documented 

comprising a total of 1028 treatment days (range 2-58 

days). Of the 133 pain cycles, the most frequently 

occurring pain cycles according to patient diagnosis 

were NHL (33.1%), followed by ALL (28.6%), AML 

(9.8%), Neuroblastoma (9.8%) and Sarcomas (9.8%). 

 

Pain characteristics 

 Summary of various pain characteristics according 

to diagnostic group of documented pain cycles was 

shown in table (2). 

 

 

 

Table (2) Various Pain Characteristics According to Diagnostic Group of Documented Pain Cycle 

P a i n  C h a r a c t e r i s t i c s 
Diagnostic Group of Pain Cycle Total % 

within all 

diagnostic 
groups 

ALL 

(N=38) 

AML 

(N=13) 

NHL 

(N=44) 

NB  

(N=13) 

Sarcoma 

(N=13) 

Others 

(N=12) 

Pain Scale 

Used        
(N= 133) 

Age 1 - 7 

(FLACC) 
13 (34.2%) 8 (61.5%) 37 (84.1%) 12 (92.3%) 4 (30.8%) 4 (33.3%) 78 (58.6%) 

Age >  7 - 16 
(Wong Baker 

FACES) 

25 (65.8%) 5 (38.5%) 7 (15.9%) 1 (7.7%) 9 (69.2%) 8 (66.7%) 55 (41.4%) 

Cause of Pain 

(N= 133) 

Disease-related 30 (78.9%) 9 (69.2%) 15 (34.1%) 13 (100%) 10 (76.9%) 11 (91.7%) 88 (66.2%) 
Treatment-

related  
5 (13.2%) 2 (15.4%) 23 (52.3%) 0 (0.0%) 2 (15.4%) 1 (8.3%) 33 (24.8%) 

Inflammation 3 (7.9%) 2 (15.4%) 6 (13.6%) 0 (0.0%) 1 (7.7%) 0 (0.0%) 12   (9.0%) 

Type of Pain  
 (N= 133)  

Somatic 38 (100%) 11 (84.6%) 28 (63.6%) 10 (76.9%) 13 (100%) 3 (25.0%) 103 (77.4%) 
Visceral 0 (0.0%) 0 (0.0%) 14 (31.8%) 1 (7.7%) 0 (0.0%) 7 (58.3%) 22 (16.5%) 

Neuropathic 0 (0.0%) 2 (15.4%) 2 (4.5%) 2 (15.4%) 0 (0.0%) 2 (16.7%) 8     (6.0%) 

Pain Location  

(N= 133) 
 

Oral mucosa 5 (13.2%) 2 (15.4%) 24 (54.5%) 0 (0.0%) 2 (15.4%) 1 (8.3%) 34 (25.6%) 

Abdominal 0 (0.0%) 0 (0.0%) 11 (25.0%) 1 (7.7%) 0 (0.0%) 6 (50.0%) 18 (13.5%) 
Head & Neck 

(not oral mucosa) 
6 (15.8%) 2 (15.4%) 2 (4.5%) 8 (61.5%) 1 (7.7%) 2 (16.7%) 21 (15.8%) 

Extremities 22 (57.9%) 7 (53.8%) 2 (4.5%) 0 (0.0%) 9 (69.2%) 0 (0.0%) 40 (30.1%) 
Miscellaneous 5 (13.2%) 2 (15.4%) 5 (11.4%) 4 (30.8%) 1 (7.7%) 3 (25.0%) 20 (15.0%) 

N = no. of pain cycles  

 

 

 

 

Weak opioid versus strong opioid in the 2nd step of 

WHO ladder 

 During use of low dose morphine, median average 

intensity pain scores in the 1st 24h after intensification 

of the pain therapy was 1.33 which was lower compared 

to median average intensity pain scores after tramadol 

therapy which was 3.33 and the difference was 

statistically significant (p value = 0.002). The 

statistically significant difference between the two 

groups wasn't present prior to intensification of the pain 

therapy (p value = 0.714) as was shown in Fig. (3), i.e. 

Patients started on low dose morphine as a strong opioid 

in the 2nd step of the ladder had lower pain scores than 

the other group. 

 

Drug change after the 2nd Step of WHO ladder 

 Of total 30 pain cycles were on tramadol, adequate 

pain control wasn't achieved in 11 pain cycles (36.7%), 

so fentanyl patch was administered, while of the 10 pain 

cycles were put on low dose morphine, adequate pain 

control was achieved in all cases & side-effects were 

well managed by adjuvant drugs (e.g., antihistaminics, 

antiemetics & prophylactic laxatives) i.e., there was no 

need mandated a rotation of low dose morphine to 

transdermal fentanyl patch.  The difference between the 

two groups for possibility of drug change after the 2nd 

step of the ladder to fentanyl transdermal patch was 

compared using Pearson Chi-Square test which revealed 

statistically significant fewer pain therapy changes after 

low dose morphine group than in tramadol group (p 

value = 0.025).    
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Fig. (3) The 2nd step of WHO ladder                                                                                                   

(Tramadol v. Morphine prior to & post Administration)  

 

 

 

 

 

WHO ladder: '3 step' versus '2 step' strategy 

 Comparison of the difference between median 

average pain intensity score before and after 

intensification of pain therapy to calculate reduction in 

pain intensity in the '3 - step strategy group'     (11 pain 

cycles) revealed sum total reduction about 60% in two 

consecutive step changes of pain therapy consisted of 

tramadol and fentanyl patch, while reduction in the '2 

step strategy group'   (10 pain cycles) was about 77.6% 

in only one step change of pain therapy consisted of low 

dose morphine i.e. clinically more pain reduction & 

shorter periods of pain in the low dose morphine group.   

Fig. (4) 

 

Adverse effects under opioid therapy according to 

WHO steps 2 and 3 

 Adverse effects which included somnolence, 

constipation, nausea &/ or vomiting and pruritis were 

found to be less frequent in weak opioid drugs 

compared to strong opioid drugs and these differences 

were statistically significant with (p value < 0.05 at 

least).   Table (3) 

 

 

 

 

 

 

 
Fig. (4) Distribution of Pain Intensity Scores 

According to WHO Ladder Strategy 
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Table (3): Summary of Adverse Effects Occurred During Treatment 

According to WHO Step 2 vs. Step 3 

 Somnolence Constipation Nausea/Vomiting Pruritis 

Severity of adverse effects of pain therapy according to WHO step 2 

None 100% 89.5% 100% 100% 

Slight 0% 5.3% 0% 0% 

Strong 0% 5.3% 0% 0% 

Severity of adverse effects of pain therapy according to WHO step 3 

None 66.7% 57.1% 76.2% 76.2% 

Slight 28.5% 33.3% 19% 19% 

Strong 4.8% 9.6% 4.8% 4.8% 

P value 0.006 0.022 0.023 0.023 
 

Chi squared test comparing distribution of side effects during treatment according to WHO step 2 vs. step 3  

"percentages within pain cycles were given". 

 

  

 

Discussion 
 The WHO step approach to pain control is used both 

in children and adults.  However, pediatric and adult 

cancer pain control is different in detail [17].  Zernikow 

et al., 2006 [1] found in their study done on a group of 

pediatric cancer patients that most of them suffered 

from acute leukemia or a brain tumor.  In contrast, three 

quarters of adult cancer patients experiencing pain 

suffer from carcinoma and their pain is mainly due to 

progressive tumor growth [17].  In the present study we 

found that 67% of the study participants was diagnosed 

as one of hematologic malignancies (e.g. ALL, AML or 

NHL), while 33% was diagnosed as one of solid tumors 

mainly neuroblastoma or sarcoma.  Contrary to adult 

pain management, pain control for pediatric cancer 

patients is usually provided in an inpatient setting as 

was shown by Zernikow et al., 2006 [1] and also in the 

present study. 

 In developed countries, most cancer pain in children 

is related to diagnostic and therapeutic procedures and 

treatment.  In developing countries, where large 

numbers of children with cancer present at an advanced 

stage and few have access to chemotherapy or 

radiotherapy, cancer pain is usually due to progression 

of the cancer itself   [12]. 

 Our study showed that of the 133 pain cycles, 

disease-related pain was the most frequent cause of pain 

cycles constituting (66.2%) followed by treatment-

related cause (24.8%), and inflammation in (9%). This 

result didn't agree with finding of German study of 

Zernikow et al., 2006 [1] which revealed that adverse 

effects of the chemotherapy were the main pain causes 

(in 56%), followed by the tumor itself (21%), an 

inflammation (13%), an operation (11%) or the 

radiation therapy (4%). This difference could be 

attributed to that our patients presented to us with 

advanced stage due to delayed diagnosis, less intensive 

chemotherapeutic protocols were given to our patients 

than it should be, because of timely lack of access to 

necessary chemotherapeutic agents & lack of access to 

optimal supportive care and co-morbidities (e.g. 

infectious hepatitis) associated with more treatment 

delays in the setting of countries with limited resources 

constrained the ability to effect cure in children with 

cancer with more patients coming with relapse or 

resistant disease (disease-related pain).  Also all cases 

with postoperative pain & procedural pain were 

excluded from the study and most of these cases were 

managed by anesthesiology department in cooperation 

with our department. 

 In the present study it was found that of the 133 pain 

cycles, 'Somatic' pain was the most frequent type of 

pain cycles constituting (77.4%) followed by 'Visceral' 

type (16.5%), and 'Neuropathic' in (6.0%). Our results 

were similar to results of Indian study done by Geeta et 

al., 2010 [18], they found that of the 39 children 37 

(95%) had nociceptive pain while, 2 (5%) children had 

neuropathic pain.  Among children with nociceptive 

pain, 1 (3%) had visceral pain, 34 (92%) had somatic 

pain and 2 (5%) had both somatic and visceral pain.    In 

another Indian study done by Mishra et al., 2009 [19], it 

was found that of 84 pediatric patients, 26 (31%) 

patients had nociceptive pain (somatic, bony, and 

visceral), 12 (14.3%) patients had neuropathic pain and 

46 (54.8%) patients had mixed pain. 

 In our study it was found that overall median pain 

cycle length was 6 days (range: 2-58 d). For pain due to 

treatment-related cause of pain, median pain cycle 

length was 8 days (range: 5–10 d).  For pain related to 

oncologic disease, median pain cycle length was 4.5 

days.  As in a Swedish publication [20], and in a 

German study done by  Zernikow et al., 2006 [1], as in 

our study, median time requirement for pain control was 

less than a week.   Zernikow et al. reported that overall 

median pain cycle length was 6 days (range: 1–27 d) 

and for pain due to mucositis, median pain cycle length 

was 7 days (range: 1–24 d).   A period is far shorter than 

the 50–60 days which is the mean duration of pain 

control in non-selected adult tumor patients    [17]; [21]. 

Our results agreed with Maltoni et al., 2005 [22] who 

evaluated the efficacy of an innovative two-step 

strategy for the treatment of chronic cancer pain to 

determine if it was more effective than the conventional 

three-step strategy. They reported that of the 54 patients 

in their study, the patients in the “two-step” group had 

better pain control and shorter periods of pain, but 

experienced more adverse effects, than the patients in 

the “three-step” group. These findings suggest that a 

two-step strategy is feasible for the management of 

cancer pain but it requires additional management of 

adverse effects. 
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 Our results also were in agreement with the study 

done by Marinangeli et al., 2004 [23] who prospectively 

compare the efficacy and tolerability of strong opioids 

as first-line agents with the recommendations of the 

WHO in terminal cancer patients. Dosages of strong 

opioids determined on a per case basis. Study showed 

that patients started on strong opioids had significantly 

better pain relief than patients treated according to 

WHO guidelines (P = 0.041). Additionally, patients 

started on strong opioids required significantly fewer 

changes in therapy, had greater reduction in pain when a 

change was initiated, and reported greater satisfaction 

with treatment than the comparator group (P = 0.041). 

Strong opioids were safe and well-tolerated, with no 

development of tolerance or serious adverse events. 

These data suggest the utility of strong opioids for first-

line treatment of pain in patients with terminal cancer.  

Previous studies were done by Mercadante et al., 1998 

[24] & Grond et al., 1999 [25] underlined the role of 

opioids for moderate pain (namely, 

dextropropoxyphene, and tramadol respectively), in 

comparison with morphine, in terms of efficacy and 

adverse effects.  In opioid-naive patients, a more 

favorable balance between side effects and analgesia 

occurred when Step 2 opioids were compared to low 

doses of morphine used to omit the second step.  

Mercadante et al., 2006 [26] reported that Initial higher 

doses, equivalent to about 60 mg of oral morphine 

equivalents, such as those proposed in the previous 

studies, would have been likely to be associated with 

adverse effects.  Even initial doses of 20 mg/day of 

morphine (the minimal dose available at that time) of 

the study of Mercadante et al., 1998 [24] induced more 

adverse effects than the weak opioid drug 

(dextropropoxyphene) titrated for clinical use. 

 It is likely that a better response to morphine would 

have resulted from lower doses, as reported in the 

prospective multicenter study done by Mercadante et 

al., 2006 [26] to evaluate the efficacy and tolerability of 

very low doses of oral morphine at a starting dose of 15 

mg/day in advanced cancer patients who no longer 

responsive to non-opioid analgesics. The treatment 

proved to be feasible, effective, and well tolerated. The 

result of this study was in agreement with our study 

result, also was similar to initial doses of morphine used 

in our study, where starting dose of 0.05 mg /kg/ 4-6h 

of intravenous low dose morphine was used (maximum 

starting dose of 6 mg/day which was equivalent to 18 

mg/day of oral morphine).   

 The study done by Grond et al., 1999 [25] 

demonstrated that high doses of oral tramadol (300–600 

mg/d) are effective and safe in step 2 of the WHO 

guidelines for cancer pain relief.  Analgesic efficacy 

and pain scores were similar to those achieved by low 

doses of oral morphine (The average dose of oral 

morphine used was 42 ± 13 mg/d).  Tramadol was 

associated less frequently with constipation, 

neuropsychological symptoms, and pruritis; this 

difference was not marked, but statistically significant.  

This result agreed with our study in respect of safety of 

tramadol in step 2 of conventional ladder where 

tramadol dose used in our study was 1mg/kg/dose q8h 

(maximum dose used was 150 mg/day) but, in contrary 

to the previously described study, analgesic efficacy in 

our study was in favor of low dose morphine, although 

much lower doses of morphine used in our study 

(maximum starting dose of 6 mg/day intravenous 

morphine which was equivalent to 18 mg/day of oral 

morphine).    

 Finally, the present study showed that adverse 

effects which included somnolence, constipation, 

nausea &/ or vomiting and pruritis were less frequent in 

weak opioid drugs compared to those of strong opioid 

drugs and these differences were statistically 

significant.  These results were similar to those obtained 

in the study done by Zernikow et al., (2006) [1].  

 

 

Conclusion 
 From previous results we concluded that disease-

related pain was the most frequent cause of pain cycles 

and somatic type of pain was the most frequently 

occurring type.  Patients started on low dose morphine 

as a strong opioid in the 2nd step of WHO ladder 'two-

step strategy' had greater reduction in pain and shorter 

periods of pain and required fewer changes in therapy 

when a change was initiated, but additional 

management of related side-effects than the patients in 

the “three-step strategy” group was needed to ensure 

successful implementation of the analgesic ladder.. 
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